Trigonometry

Introduction
Trigonometry is based on the right triangle. It is the study of the relationship between the sides

and angles of a triangle. The height of a building, tree, tower, width of a river etc. can be
determined with the help of trigonometry.

Trigonometric Ratios:
There are six t-ratios.
A ABC is a right-angled triangle, 2 B = 90°.
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Reciprocal Ratios:
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Trigonometric ldentities:

1.sn“ A+ cos2 A =1
2.1 + tan?A = sec? A

3.1 + cot? A = cosec?A

Proof 1:

a? + c? = b? (by Pythagoras Theorem)
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But sin A= S and cos A= g;
2 (sin AF +{cos AP =1

= s5in2A + cos?A = 1

Proof 2:
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Proof 3:
Again a2 + c? = b2(by Pythagoras Theorem)
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But cot A = p and cosec A = p

1 + (cot A)? = (cosec A)?

=1 + cot? A = cosec?A

Trigonometric Ratios of Standard Angles
0%, 309, 45°, 60° and 90° are called standard angles.

Trigonometric ratios of 45°
Letsf = 45°, 20 = 457, 2B = 90”

L LA = LT

L AB=BC=a

Using Pythagoras Theoraem
AC? = a2 + a* = 2a2

AC = a2
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Trigonometric ratios of 30° and 60°
Let £A =60°and ~C= 30°
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In a 30° — 60°- 90° triangle, it can be proved that the hypotenuse is double the side opposite to 30°.
AC = 2AB

Let AB = a
- AC = 2a

Using Pythagoras Theorem

BC? = (2a)? - a®
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Trigonometric ratios of 0°
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ABC is a right-angled triangle with #B = 90°. ZA is an acute angle and is made smaller and
smaller till it becomes zero (fig v). As ZA gets smaller and smaller, the length of the side BC
keeps decreasing. The point ‘C’ gets closer to the point B and at one time it coincides with ‘B’, so

that £ A becomes zero.

If /A=0,BC=0
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cot0= L=l: not defined
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and cosec 0 = L = 1 = not defined
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Trigonometric ratios of 90°
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In right-angled triangle ABC, ZA is made larger and larger till it becomes 90° (fig v). As ZA gets
larger and larger, ZC gets smaller and smaller and the length of the side AB keeps decreasing. The
point ‘A’ gets closer to the point B and at one time it coincides with ‘B’, so that ZC becomes zero.

BC = AC

ins0 1
Tan90= cS-I:JHSQO =5 not defined
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Line of Sight
e Itisanimaginary line drawn from the eye of the observer to the point of the object viewed by

the observer.

Angle of Elevation
e It is the angle formed by the line of sight with the horizontal when the object is above the

horizontal level. It is the case when we look up to see the object.

P
o
g
~._
\\\\g e "
~3/
\__gll f
Iy

Q (Observer) O

Angle of Depression
e It is the angle formed by the line of sight with the horizontal when the object is below the

horizontal level. It is the case when we look down to see the object.
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